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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on July 10, 
2006 has been entered. 

Response to Amendment 

Applicant's amendment of July 10, 2006 does not render the application 
allowable. 

Status of Objections and Rejections 

The objection to the disclosure has been withdrawn in view of Applicant's 
amendment. 

The objection to the claims has been withdrawn in view of Applicant's 
amendment. 

The rejection of claims 1-13 under 35 U.S.C. 112, first paragraph, is withdrawn in 
view of Applicant's amendment. 
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The rejection of claims 3-7 under 35 U.S.C. 112, second paragraph, is withdrawn 
in view of Applicant's amendment. 

All other rejections from the previous office action are maintained. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 1-2 and 8-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
or, in the alternative, under 35 U.S.C. 103(a) as obvious over Dubin et al. 
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Regarding claims 1-2 and 9-10, Dubin et al. teach an electrodeposition process 
on a plurality of workpieces, each electrodeposition process comprising the steps of: 
determining the transition current density 706; applying an initial process current density 
(figure 7, feature 702) as the workpiece surface enters the process solution, wherein the 
initial process current density is lower than the transition current density; applying a first 
process current density (figure 7, feature 714) to fill the cavity (for holes having a size of 
0.3-0.6 pm), wherein the first process current density is substantially the same as the 
transition current density; and applying a second process current density (figure 7, 
feature 722), wherein the second process current density is higher than the transition 
current density. 

Although Dubin et al. is silent with respect to the phrasing of forming a 
"substantially flat profile over the opening of the cavity," Dubin et al. teach that their 
invention reduces "die non-uniformity, measured as a reduction of hump step height 
over small features" (column 6 lines 46-49). Further, "The uneven surface morphology 
presented by these humps leads to overpolishing in subsequent chemical mechanical 
polishing operation" (column 3 lines 45-47). Dubin et al. further disclose "the supefill 
and reverse plating steps can be repeated a number of times prior to the bulk fill 
operation in order to provide the desired surface morphology for chemical mechanical 
polishing (CMP)" (column 5 lines 35-38); and that "various combinations of forward and 
reverse current densities and durations may be used within the scope of the.. invention" 
(column 6 lines 59-62). Therefore, it would have been obvious to one having ordinary 
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skill in the art to expect that the electroplating method of Dubin et al. that reduces die 
non-uniformity would yield a substantially flat profile over the surface features. 

Regarding claim 8, Dubin et al. teach repeating the forward current steps 
multiple times (column 5 lines 39-41). 

Claims 3-7 and 11-16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dubin et al. 

Dubin et al. teach the method as described above in addressing claims 1 and 9. 
In addition, Dubin et al. teach "the first, second, third, fourth, and fifth forward currents 
are each different from the other and monotonically increasing in this illustrative 
embodiment. The magnitudes of the current densities of the first, second, third, and 
fourth currents is between 10 and 30 mA/cm2 with a duration of between 2 and 60 
seconds each" (column 6 lines 33-35), and this "range of current magnitudes and pulse 
widths provides a reduction in void formation and improved surface morphology" 
(column 6 lines 10-15). 

The difference between the reference to Dubin et al. and the instant claims is 
that the reference does not explicitly teach the different sequences of various current 
density pulses having different durations. 

However, regarding claims 3-7, Dubin et al. teach that "the magnitudes of the 
current densities of the first, second, third, and fourth currents is between 10 and 30 
mA/cm2 with a duration of between 2 and 60 seconds each" (column 6 lines 33-35); and 
the "forward current steps may include two or more sub-steps " (column 5 lines 39-45). 
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Furthermore, "various combinations of forward and reverse current densities and 
durations may be used within the scope of the.. invention" (column 6 lines 59-62). 

Regarding claims 11-16, the first and second time period can be selected within 
the range between 2 and 60 seconds as taught by Dubin et al. such that the first time-* 
period is equal to, greater than, or less than the second time period. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the method of Dubin et al. by optimizing 
various combinations of current densities and durations to produce a substantially flat 
surface profile, because it would reduce defects caused by overpolishing of the plated 
features (column 3 lines 45-49). 

Response to Arguments 

Applicant's arguments have been fully considered but they are not persuasive. 

As a first matter, it is noted that the instant specification fails to disclose specific 
values or range of values for all the process current densities of the instant claims, 
except for the initial process current density, to patentably distinguish the instant 
invention from that of Dubin et al. 

In the arguments presented on page 8 of the amendment, the applicant argues 
that Dubin et al. do not teach a single current density that would form a substantially flat 
profile over the cavity. The examiner acknowledges that this phrase is not explicitly 
stated by Dubin et al. However, Dubin et al. teach applying an initial current density of 
between 0.3-5 mA/cm A 2 (column 5 lines 48-50), which is almost identical to the instant 
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inventions initial current density range of 0.5-5 mA/cm A 2 (paragraph 48 of the instant 
specification). Dubin et al. also teach a superfill current density (i.e., first process 
current density or first transition current density) having a current density of between 10- 
30 mA/cm A 2 (column 6 lines 33-35), which is higher than the initial current density. It 
would have been obvious, therefore, to one having ordinary skill in the art to expect the 
single superfill current density (figure 7, feature 714) to completely fill the features 
having a size of 0.3-0.6 pm (column 5 lines 24-28) to form a substantially flat profile 
over these features. 

The applicant further argues that Dubin et al.'s teaching that "some embodiment 
of the present invention is that within die non-uniformity, measured as a reduction of 
hump step height over small features, is reduced" suggests that Dubin et al. 's process 
taken as a whole achieves this result. Even assuming that this interpretation is correct, 
it does not teach away that the individual superfill current density by itself reduces die 
non-uniformity. In fact, if Dubin et al. 's process taken as a whole reduces die non- 
uniformity, it would have been obvious to a skilled artistan to expect that the individual 
superfill current density would be chosen such that it would by itself reduce die non- 
uniformity, because it contributes to the overall die non-uniformity. Nevertheless, as 
noted above, the applicant fails to disclose specific values or range of values for various 
current densities of the instant claims, except for the initial process current density, to 
patentably distinguish the instant invention from that of Dubin et al. 

The die non-uniformity characteristic of Dubin et al. is broadly interpreted to have 
a substantially flat profile. During patent examination, the pending claims must be given 
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their broadest reasonable interpretation consistent with the specification. In re Hyatt, 
211 F.3d 1367, 1372, 54 USPQ2d 1664, 1667 (Fed. Cir. 2000). Applicant always has 
the opportunity to amend the claims during prosecution, and broad interpretation by the 
examiner reduces the possibility that the claim, once issued, will be interpreted more 
broadly than is justified. In re Prater, 415 F.2d 1393, 1404-05, 162 USPQ 541, 550-51 
(CCPA 1969). See MPEP 21 11. Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. In re Van 
Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

With respect to the argument that die non-uniformity is not tantamount to a 
substantially flat profile, the arguments of counsel cannot take the place of evidence in 
the record. In re Schulze, 346 F.2d 600, 602, 145 USPQ 716, 718 (CCPA 1965). 
Objective evidence which must be factually supported by an appropriate affidavit or 
declaration to be of probative value includes evidence of unexpected results, 
commercial success, solution of a long-felt need, inoperability of the prior art, invention 
before the date of the reference, and allegations that the author(s) of the prior art 
derived the disclosed subject matter from the applicant. See, for example, In re De 
Blauwe, 736 F.2d 699, 705, 222 USPQ 191, 196 (Fed. Cir. 1984). See MPEP 
716.01(c). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521 . 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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